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Research supported by the National Science Foundation from RANN . Division and the U.S. Energy Research and Development Administration. , We have measured the excitation spectrum for the \)2 mode of N02 using a narrow band (.lA) nitrogen-laser-pumped dye laser. 9 This technique allows one not only to selectively excite the N02 molecule, but also to monitor a particular re-emission mode. We tuned the laser o thro~gh most of the visible absorption spectrum of N0 2 (4200-6000A) and observed the fluorescence through a spectrometer with a bandwidth o of 2SA. As the laser was tuned, the spectrometer was advanced so as to keep its bandpass centered on the \)? mode located ~750 cm-l from ... and 22989 cm-1 are given to within 10 cm-1 by 'the following formula: 1) with N respectively equal to 0, 2, 4, 5, 6. The frequencies corresponding to N = 1 and N = 3 occur at gaps between the dyes and we speculate that there are similar structures in these two re,gions with all seven forming a smooth progression. We are uncertain of the explanation for this progression, but if. it is due to vibrational spacing in the upper state, then it has a peculiar anharmonicity since the spacing between members of the progression increases with frequency. It should be noted that, of the six A -1 observed structures, only the one near 4545 (21996 cm ) corresponds to -2 any of the bands reported by Douglas and Huber. For this band, however, there is a one to one correspondence between the lines in the excitation spectrum and those in the absorption spectrum. 10 of this band will be presented elsewhere.
A more detailed analysis
When the laser is narrowed to a bandwidth of .OlA the excitation spectrum is more clearly resolved into individual lines as shown in Figure 2 . With the laser tuned to the peak of an intense line within this structure, the V 2 fluorescence cross-section is found to be about two orders of magnitude larger than those typically obtained using fixed frequency 11 lasers.
This large cross-section is particularly surprising given the 
